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(Patten, R. D„ Udelson, J. E. &Konstam, M. A. ^5* U > 

5 9 h^rO^^WS (Ventricular remodeling and its prevention in the treatment of heart 
failure)] (1998) Curr. Opin. Cardiol. 13, 162-7. #M) o 

tlTV^ (Olivetti, G, Quaini, R, Sala, R., Lagrasta, C, Corradi, D., Bonacina,E., 
10 Gambert, S. R., Cigola, E. &Anversa, P. r fc M&tt^tt- >bm<D?m^& 
lfZ>3 , X3tf ; 7J±ffl3fffl%&tt2iMM'TZ> (Acute Myocardial Infarction in Humans is 
Associated with Activation of Programmed Myocyte Cell Death in the Surviving 
Portion of the Heart)J (1996) J. Mol. Cell. Cardiol. 28, 2005-2016., Cheng, 
W., Kajstura, J., Nitahara, J. A, li, B., Reiss, K., Liu, Y., Clark, W. A., Krajewski, S., 
15 Reed, J. C, Olivetti, G, et al. ^ V h D £^ «Stfc© 

£#jj>t&ii®B&fcj^#£#;L£ (Programmed Myocyte Cell Death Affects the Viable 
Myocardium after Infarction in Rats)J (1996) Exp. Cell Res. 226, 316-327. #88) „ £ 

20 <b tit V> & (Hirota, H., Chen, J., Betz, U. A, Rajewsky, K., Gu, Y., Ross, J., Jr., 

Muller, W. &Chien, K. R. rgpl30^ft5«IJia^#fiK©^«tt, h 
TlC&ttM^F ^<D$gfc<D&:M&)9M~efoZ> (Loss of a gpl30 cardiac muscle cell 
survival pathway is a critical event in the onset of heart failure during 
biomechanicalstress)J (1999) Cell 97, 189-98. #Ht) . 

25 ASK1 (Ttf 1 v'T. *stfj-)Vfftffl 3r:J— * £ 1 ; apoptosis signal-regulating 

kinase 1) Rfctt©««te«gtt&j**r , 7-< h^x^SttflS^ 
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U^r-i >3r?— ' — i£=r^ — ' If (MAPKKK) T&oT, c-Jun©N5|5^^^- 
— tf(JNK)^ P 38 MAP*rir~V&fem£t%> *<0 £ bTH^tlfc^ >A°^K 
10-00009 3-^&#:&<fct£ichijo, H., Nishida, E., Me, K, 
Dijike, P. T., Saitoh, M., Moriguchi,T., Takagi, M., Matsumoto, K, Miyazono, K. 

5 &Gotoh, Y. rsAPKJSNK^^ZSp38iy^)Vm^^mtT^m^mMAPKKK 
7? % %> ASK1 <fc £ T # h — z/7.<DWIM (Induction of apoptosis by ASK1, a 
mammalian MAPKKK that activates SAPK/JNK and p38 signaling pathways)J (1997) 
Science 275, 90-94. #HB). «P^ffl*fc»1l*WfcfiHtan?»SASKl^>^^K 
©aHU^^ ftM£T7^ h - ^7, *mW>TZ> (Saitoh, M., Nishitoh, 

10 H., Fujii, M., Takeda, K, Tobiume, K, Sawada, Y., Kawabata, M., Miyazono, K 
&lchijo,H. m^LM^UF^isyte. Ttfh-is7,^tfj-)\sMW*j--1£l 
(ASJ&)&WL$£fflMs'$~ (Mammalian thioredoxin is a direct inhibitor of apoptosis 
signal-regulating kinase (ASK) 1)J (1998) EmboJ. 17, 2596-606. 0M) * WtfcT* h 1/ 

x^«0^H^#«rr37# ASK A «TWM$n^ z. hifim 

15 i^£tlTV*<?> (Tobiume, K, Matsuzawa, A, Takahashi, T., Nishitoh, H., Morita, K-i., 
Takeda, K, Minowa, O., Miyazono, K, Noda, T. &Ichijo, H. rASKl&* JNK/p38 

MAP^^— W&ffimmtilT-tf] ->7>fcjft^T&3 (ASKl is required for 

sustained activations of JNK/p38 MAP kinases and apoptosis)J (2001) EMBO Reports 
2,222-228. #58). Isfrls'fr1fi£* >W£fcASKl £ ©Hfl&fc^TW:, tz/vZ 

20 ^ft$nT^&a>ofc. 
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> ^ICSS £ T ^ ] ryT. (DMmomft&JtzMUU £ -fflmX-g 2> Z. t r ASKl ^ > 

te, WSASKl^ >/^K©«aB&S£lfl#i"£fb^«l&W&^ 
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mm* mfiuzm* fomftm&. n&m&&m* >t>m&* mM^m^m^mm*. 

10 

15 H2H ^^©^jte^fc*ttS/L>«tt»«I>1r©^*©— 

g| 3 Af3u *58?9©^«IWfc*tt*T^ 1 — v'XMgfc^-r^?©— #1 
t*O,03BH ^HJ<^||J£^Jfc*5^ ; l)HS^fe^mMlg^©--^fe ; 5)o 

i4All *»W©^0i^*^S»Iia^#**^t-^77©— 
i4B(l ^^OD^Jg^JiC^^SHoechst^m^^©-*^^^^, El 4 
20 Cte. ^B^©^M^J^t-t^«^^^T^^^©^©ffi©M'r^D> 
0 4 Dfck *5l^©*Hfi^ iC^^^Hoechst^^m^^©^©ffi©^J^fe^o 
EI 5 Ate> ^HJ©H»Jfc*3^^>ASKl^ >/1#St©*£tt<fb©?Bl5t$§:i£©— 

P 38^>a°^s©u >K<b*a!i3£Ufc*s*©— fls^-ren?**. 

25 
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£f£L<k3U .fcb<DASKl^>A 0 ^StT&D> <fcD$f^b<«, GenBank 
10 %$f^U<«9 5%^±©T^/IWr&oT, ASKl^ >A°^ Steffi gr^TT 

& ^ > a° ^ n & n - f *r ^>ib^j^ e> n& <» 

^Mfc^t^ASKl^A^K©^ 

is §g^T^n^#ic$!iis$n^vi^ m^.^ tib (i) ~ (8) omm&ib 

m?z> <t&w &m$}f&fr t?z> mmx& & <» 
20 (2) ^m^(D^(om<Dmmtvx. ^mow^^m^^xs^mo^ 

£ K&«rT £ it^m £ £ 1~ & SUIT £ & o 

(3) ^0JO$e)^CDffi©^^UT, ^H^^i>T^:^>^^i^^ 
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<D'pfc< t h—jj<Dtzsb<Dmm^ foffimmz&tf&ASKi xnBNA^mm^mm 
(5) *mm<D-g 6«©i©fitux> *mM(D>t^±(D^®3&&zt%i'm 

a>4>&< th— -%<Dfeib(Dmmz, >bffimmz3$^T, ^v^vy^z^ 

15 

h&ibaski^ ywmo*^- nm&&m.w-?2>fc<e>m. ^ tc k£ m t b aski & 

>A°^MCDgBU >m{b^ia$f £ffr£ti£bTte, #J;lfe£> ASK1^>A°^H 
fc^ft&iftASOia^Wf S>tl3o fGfBtrtASKliri#«, ^ U # n— +)V$i 

\t, mzmmzn-f, ^^(D^m^mxm^o i«f3tnASKitn:#«, 

^Srfi-T&oTfcJ;^ MfB^WrJt^bTte, 0H*.fc£ F(ab')2, Fab, Fab\ 

O^KP^^nTfeckVio $e>^*fc, MIBioASKlifrfTO, ^^In/ffcT&o 
25 Xh&^o 

ist>\z, MIBASKi^>A*^St if^tt^Mf^'fb:^, ^fcteiiufB 
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aski^>/^®<e>sbu ymit&mm'rzfc&WQti'Tte, aski# 
>nzm.<DY-^>y*fly-4 \it>nz> 0 t&t2ASKi h a -r > h ^ 

5 ?L « , ASK1(K709M) , ASK1(K709R) , ASK1NT , ASK-AN(K709M) , 
ASK-AN(K709R)^#Wf ZtiZo MB K709M K709R te> ASK1^> 

/i^k©709#@©u >^>(K)^, ^-n^n^^^-r.>(M)*3J:t^T;i/^>(R) 

' ICBi&bfe^S^U MIBASK1NT«, ASKl^ >^^K<DN*^«T$>^> 
1^64875/ mBSStf^ BufBASK-ANte, ASK1 

10 ^>/^S©C*S«l!fe§6 4 9~l 3 7 5 75 J W&W^ ZteZ>? >A° 

15 MS3ASKlmRNA©^SR^Pl^-r§^#I^bT^ T>3H?>7^ 
ASKlmRNA.hffiMtfK-M'&U ASKl^ >A^K©^^fflI0JT#§ 

nwr, #«M£nt\ 7>^-fe>xDNA, x>5Hr>7>RNA, t> 

^1r>XDNA/RNA3r*^ &£t^<Z>if##^Wf <bti£o tfrfBT>^ir> 
20 X#'J)?^ F(D@B?IJte,ASKl mRNA^iffiSa^JilH— ^fe^MW^I^I 

— -e&Z>Z\htfifr$iV^o &$£mz£>^T, ASKlmRNA@H^Jf*> 0>J;tfc£, tflffL 
^<DASKlmRNA@3^JTM, b < ^ t b ©ASK1 mRNAlH^'J'Cfe X> % <fc D 
ft £ b < teGenBank^— * X D84476 ©gH^JT & $ £ fc ft £ 

b < «^^©E^Srjl^*r^li^OASKl mRNA^J tl^Sfcte^ffl^— 
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5 ss5©}fc86©RNA5&s*wr e>n& 0 mibrna^^ <dtc.h> ©rna ittfi 
MBASKi mRNAmmtm-m&\<D-*m. -mm. £&fc£=s«RNA#*tf 

5*1, S?*b<«» fftWEASKl mRNAl3^Jt|R|-'@B^JcD-a0RNATa5oT> 
$ £ £ L<H19~2 5^^7 1/^-^ F CDRNA^f >t ^ 5 5 MfBASKl mRNA 

sh^ij t m— mn <a— s^rnat & £ . 

10 Mf5ASKl^>A°^M<D^'l4^H^i:bT«> 08*.K£ Daxx^ TRAF2, % )V 
tj?aij >#c#f|U >^b^^n(Ca2+/calmodulin-dependent protein kinase II; 
CaM Kinase D)«**tf ilfSBASKl^ >W7mz. «£ VmmkZftZ^t 

UTtt, MKK3> MKK4% MKK6> MKK7, JNK, p38MAPK &ifi$>Vf 

is ^>m^ASKi^>^^M\z^r)^mt^n^m^tvx^ mkk4, mkk7. INK 
dna, rna, ^^h\ ^>;^r, iw* z.tit><Dmmfc. &&U^<D 

(9) *^0$&^©iOfItbT, ^^©iWiCfK**^* 
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^ ^CD^-f ^— ^> P CAGGS(Genel08,193-200(1991)), pBK-CMV\ 

10 pcDNA3, pZeoSV W>t'hny*>ttl) ^<D#^;V7^^-#Wf £>*l 

15 wfig &mfc-r c t 5 £ -5 icafcit vx ^ z> z t &m-?o 

j^^, i^affis, ii&jfiLffife, ^JH^NWafe,, ii>«#jwafe, ^ttiCj**, 'frffi 
turn ttp»^*«p«w*wf6n, wia*«Pt»#^UT 

tt, 0»J3.fe£, itil^#> ftTift#, S5Wrtl9!#, 

sps-ssk jbjmn* ft&au ai»«#ai (msa), s-t^j. emu a 
25 Hsu ag#su ^sb^j. &t> Art), jftcwa^fewsn*. i&ibmp 
s^jttTft mm. mm* xttmu 
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5 Vi» 

10 UTte, MXH£, invivo&^exvivo&^Wf £*l&o BUfBin vivofeTiSu 

Ml, Ml, -ST, Art, frttiW»dR#bT*>«k<, ««t 

&&Mhvj-U^v-a^ wt^-^ftttixs, /vf^^^i-e« 

TIB (1) ~ (8) ©Jg|8)&**V5 r e>n£. 
25 (1) *?IM0-^IiLT, Kf*itfMO^)a:< t% 
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(5) &mW<DZ &(^©i0fltbT, ^BJ^W^OtF-^^^^ 
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(7) ^mm<D^^\z^<Dm<Dmmtvx, ^mm<D^±<o^m^zsmm 

5 

(8) *^(D2 5C^I©fIttT, #&IB©£^:£©^&:l3<fctfli&* 

©4>fc< tfc— #©fc*©t£as©*#u— ~>^i£»* tautru^© 

*$«fctm#©4>&< ^^-'^©^^©E^^^M^-r^xg^^x^ u- 
io ~>zrftmv&z>o 

ViT^^©^^fflViTff5^<h^T#^>o £fc> ffii£©E3llJjfc#£jB& 
T5X@T^K£ftfc^l&&$tt^ ^-(D^S, #5SSW©'i>*£© : ?6fr&<ktfli& 
15 *©4>fc< tt>-^©feJ6©Em©W^)^^UTfiJfflbT ! bJ;Ub, fcfttBB 

3^ittMfr&fcK te^WfiWb^*. DNA% RNA, ^>A*^jf, Jit 

fcteu tlSift {£?£#©& 3 aski^>a°#« mx&. ask-an;n* 

W©75;t 1-648 £*&b&ASKl* >/t*Jt&£) agERTSIMfc 
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10 ^M^MbTiaU >!HbASKi^#£^T^xx#>:/n:y h^ff v\ aski 

MtBASKi mRNAommmmzmmt b&x* u -->^#*fc£ lth ju$ 

15 # Steffi U ASKl^>/^n<D^m^m&'T^Z.t'V. ASKlmRNA<DiilR 

*BW««'fb'&**lB:-*b, 0a*fc& MKK3, MKK4% MKK6, MKK7> JNK> p38 
25 MAPK^©flftt, $F£b<te, MKK4% MKK7, JNK©fiH4£IWS*£ C 

ASKi^>/^^Hfc«fcoT»i*^$n5H^*ia*i-*ii»J*^"r*x^u-- 
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smi^ «*ar, tie (d ~ (6) ©j&siawf sns. 
—■fittmzs aski^ >/i ^ x«tRif £ t # h - ->x & «j-r & - 1 s^tr 

15 (2) *56WO-€-©ft6©^t8tUT, ^HJ^T^O^^J:^^©^ 

©4>&< <hfe-^©^r?*«> ^»Iia^^^XASKl^>A 0 ^M©gBU >BMfc; 
©4>&< £&-#©#&«> iM«^43tj-^ASKl«^©^W«tt«ria 

(5) *^©$6fc*©ffio^ffiibT, ^^cwio^^ir^i 

25 ©4>ft< tt>— *©^fett» ASKl«mbH^*3<t^ASKl^>A°^K^tt{b 
$tl^>H : ?©^< £%— #£&§T5££&^tm&£<fctfte&©4>&< £ 



15 



WO 2005/009470 



PCT/JP2004/011124 



(6) e> woffiof it IT, *mxc>>b^±(D^ffi&&z$fem 

&j§-mm\*. matter), ^®%>&z$fem<D'pt£< t%~jj\zm^xm*>%} 

10 

^tt*fc«SBU >&<bt&£2ffljrr5£ t&^tyiww^rSs , T?*s. ttris 
x«> toffltm* m&Ljzm, <i^ne. fomftmm* 

(ASKl/ vUTt? hT^^t^TJW 

ASK17 VVT*? h^Xte, KKlftftfiDft^CSTBl^^lR^FSlft^©*)©* 
<£J3 b (Tobiume, K. etal. (2001) EMBO Reports 2, 222-228.) > ^(WM^^M V 
25 (WT^X) £bT, ^fip^^&3C57B16/J^X£4£/Bbfc (Japan 

SLC,Inc.*t®D o J^ttftS^x^^i^WffijKff^lfcllRtt* (TAC ; thoracic 
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transverse aortic constriction) ^ )V<Dtz.#><Dm^Wi£, 10iI#©^X£<£ffl 

g(C<fc D d b (Otsu, K. et al. (2003)Biochem. Biophys. Res. Commun. 302, 

56-60.), Sfc, tufBTACM««, Xlttfc|B«©fc*t)fc:ffofc (Date, M. O. et 
5 al. (2002) J. Am. Coll. Cardiol. 39, 907-12.) „ 
OOxrn— If&O 

^X&2.5% (Z)7A*-^>(avertuK afcd/g)T?JfH*U 
ultra-sonography(15-MHz©^^^^§l : &Cra^-/ / cSONOS-5500> PhiUps Medical 
Systems^®*) fcffl^T^frbfc. J^#^^fft^[^S^#^f0 
10 (two-dimensional parasternal short-axis view) TUSMfc b , 4^ (midventricle) 

MJ¥, fe^^3i*^#(LViDd)/^ £> (cfe^JRSI*^#(LVIDs)^ MIBM^e- H 

15 fofl'r— 7-)Vfe<Dtt£>\Z, 1 0®#©^X£>^$>(ketamme 50-100 mg/kg) 
£^>^>(xylazine 3-6mg/kg)£<D®^£0)Sft&ltbT, Jffl&L&.J&fcl, 
MfBV^X©£MWjM£#iitU XmtC|am©i*5D, *ffllg§ (TCP-500,MUlar 
Inc.) £Jg$&3*lfcl.4 French Millar* 5=— T^V £ £ fcfcl^Xcj.— I? Abfc 
(Nakayama, H. et al. (2002) FASEB J., 02-0474fje.)„ MB*^— TJV&MWZMWlM. 

(m^#W^t)f) 

25 3rz?> (Hematoxylin and eosin ; HE) ^-fe^fcte^ y 7 > h U £ D-Aifi 
(Masson-trichrome staining) & ill^^Jt bTfro fco 
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W>k>D if y v -fe-T ) 

> tf h a \z&ft%> ASKi^ # K©^^-— i?iSH4KJu ^ffifcfB^ tifc <h 
*5 D , ^It^^lr^— i£T y -fe-T ICckD $]£bfcflchijo, H. et al. (1997) Science 
275,90-4.)o ftHtt©ASKl<D&ggtt»3U 5 0 0/tgO^fX^ 

5 Xh7^h ^MbTff fc(Saitoh, M. et al. (1998) Embo J. 17, 2596-606.)» 
(T^l ->X<DfNB5) 

i5- iftf^>-dUTP— y£rx>FMR (tunel) 7yW fcTfrofco 
WtETyfe-f tt* ^ (in-situ) T# 1 S^Xtett^y h (TakarafttSD 

H-fcttbTfrofc. TUNELWft&OifcKi. x40 ;tf^l/>XT^Jt3:#£f§^T 
^CTlfco V^^^O^i^-^^ViT^, B^i\^fU\f.^K (propidium iodide* 
Vector Laboratories tocftiS), TUNEL, 43<kt£ irCa-lh^ * T («tttffi»8i) 

15 

D£> M£U ig#L/fe(Hirotani,S.etal. (2002) Circulation 105, 509-15.)o tI3t?£ 
4£fk<E>ASKl (AdASK-AN) £fcteB#^ # b (AdLacZ) %>7 

20 5 s / «U £JLI9fcffitt© 0 T&3(Saitoh, M.et al. (1998) Embo 

J. 17, 2596-606.)o frffiilBU&lc. JWBSBUft^T^/^-f *fflH&& 
fcO 1 0 0 7°7-i7f lS#IWJS2fe£i£;fc:. fCt, bu 

IBiSfflJ&£> $ S fc24l$ffl * «48B#(Bi&^ L feo 0 01 1 £ b&fflfcHB 

3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) 7 y 

25 *fe^f KlX~^fcCell Comiting Kit-Stoojindofr©) trffi V^T> 3 [Hl$!l^bfcoHoechst 
33258fc£*WIi^€iWuaM&&l 6 O^MOMnM >^zr^- h UTtf ofeo 
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(mapk'J >Wti£<D&M) 

£Ufc©*S*fcl:, TO±^2pm^(SEM) tlTSlfc, t©T-^H Student's 
5 ttestTHtftfc. -75@ag<D^m^ (ANOVA) i:^>^xn-n©#filt^ 
(the Bonferroni's post hoc test) ^fclitKW.fflfefrWC'frtix (repeated measures 
ANOVA) #fiit^ (multiple comparisons) fc^bfc. P<0. 0 5©I 

10 (ASK1 JyZTVV^tJTs \Z& 3 >X*WSO*& WO 

ASK 105/ ^^T^h^^XO^Ii, ^MSP^M (Wiy7#X©ifrJI»££ 
JfcBEbfc. ASKl/y^T^bv^Xfciu MMt^ns^^^WteolHfltT?** 

^<fc^i>M©s^icouT, HtifBASKi/ ypy*? v^V7.t.mmnwwr?y 

tt^TO^n^ofc. tuiBASKi y^^T^h^^coim mm* 
mmm<Dmmt£/v*>7x-i£-f. mm^momm^mmmz^x-h, mmmm 
(Dfm&wfc* &tc.te>b&mmm*3&ft*>n?3:fr'ofco tsB\z, tutSASKi/^ 

20 fr-Dfe (ASK/y^T^bT?tt, 338±12//m 2 -e$>oT, *HWTTtt, 328±12^ 

ASKi©yy^T^b^ <««ttici»r*^25**wirr*fc* 
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10 



mi) 

WT (n=5) 



#11 (g) 


23.0±0.8 


23. 6±0. 2 


n. s. 


jfrSlSJl (mg) 


106. 8±3.8 


106. 0±2. 2 


n. s. 


felll (mg) 


75. 5±2.0 


74.1±1.6 


n. s. 


«£tt (mg) 


20.4±2.0 


18.4±0.7 


n. s. 


fomMA (mg) 


8.7±1.3 


10.1±0.4 


n. s. 


MM (mm) 


16.8±0.1 


17. 2±0. 2 


n. s. 


£M/#:S (mg/g) 


3.29±0.07 


3.14±0.06 


n. s. 


&^a/JlS#g (mg/mm) 


4. 48±0.11 


4. 30±0.11 


n. s. 


£SyR«»lffi (mmHg) 


86.0±2.0 


83.2±3.0 


n. s. 


amnammB. (mmHg) 


0.9±0.9 


0.5±0.3 


n. s. 


max dp/dt (mmHg/sec) 


6600±270 


6320±490 


n. s. 


min dp/dt (mmHg/sec) 


-5300±440 


-4900±360 


n. s. 


(beats/min) 


413±28 


393±28 


n. s. 


,frXH-;&3E^-X^-f > ASK-/- (n=10) WT (n= 


10) 





(mm) 


3.84±0.08 


3. 92±0. 06 


n. s. 




(mm) 


2.33±0.06 


2.37±0.06 


n. s. 




(%) 


39.3±0.8 


39. 5±0. 7 


n. s. 




HJ¥ (mm) 


0.68±0.03 


0.70±0.02 


n. s. 




1? (mm) 


0.62±0. 04 


0. 65±0. 03 


n. s. 


>ij>f& (beats/min) 


528±14 


531 ±15 


n. s. 



&^^is£>e>n£:Vi;i«h£^U max dp/dt ^it^min dp/dt tt, -g-ft^ti. W.$&M&&Zt 
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mtWmoXV (side-side slippage) CffoT4i;, ^©^> «g#WcU 
5. ffifB^W&tt&O^^I&JBt* (24B#f^£U*3) ASKl/y^T^b 

tlWofc, MfltOfefU^T'J >^K:*ttS> ASK17 y#7# b© 

jft/i>X3— |ft3lEBI©— A^^fo KBlC^T, ASKiy^/^T^ 

m(FS) £ JtiflE b fc— #1 SrHI 1 B _hg! {C^fo m M 43 J; OHFtB^ 2 Kl^t* 33 0 , 

Umt, aski/ v try*? h^^XCASK-^J; 0 %ttmwr~?OX-t)^M\z*i%fr 
•dTzo &SrtSffi«|2*5tt, fct>K:8&J>b&j&*, ^©M4>©fimte> aski 
25 Jvtr7*J bv^x£ 9 fc^lwr^^x^tKc^t^ofc, MS© (£M 
lfrM£^bT^&^)ASKl/y^7^ b:fc<fctf**HBwr7#*Ttt, £S*23B 
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0 fetjSfc^ofc ASKiy VZTV Yffi, 1533+33 mgT?&K>. 

5 ttmWTff. 204.5±15.3 mgt^ofco l*/#Jttt, ASKiy^^T^h^ 

5.63+0.24 x 10- 3 "e & D , ^Wt, 7.65+0.53 xlO" 3 T & O fc) . 



(352) 

> If #<D>frIi©lM X 
ASK1 y y ^7 y h (n=l 4) 



-f£^ (g) 24. 6±1. 9 

fe&ffilR*»l« (mm) 3.64±0.09 

£^iRiS§*» (mm) 2.28±0.06 

£&l**fc*SI6# (%) 39.1 ±1.7 

iK^'C^+RiffiJ* (mm) 0.68±0.03 

V&BNltE&BkMM- (mm) 0.62±0.03 

WffiMfiLEE (mmHg) 107 ±2. 5 

>t>& (beats/min) 625 ±20 

MWT (n=8) M&U^fr 



25.4±1.0 
4. 33±0.09* 
3.78±0.07* 
12.8±0.4* 
0.34±0.04* 
0. 73±0.03 

109±3.1 

615±10 



27.4±2.0* 
4.72±0. 16* t 
4. 05±0. 19* t 
13.9±1.6*t 
0.37±0.05* 
0.77±0.03t 

108±3.8 

566±14 



(mm) 



fcUL (g) 

■&mamz&m (mm) 

wmmfoM^mmM (mm) 
mmm&g&MM (mm) 

JR^jfiLBE (mmHg) 
ii^ffl (beats/min) 



23.3±0.8 
3.75±0.06 
2.37±0. 15 
38.8±1.0 
0.73±0.02 
0. 65±0.06 

104±4.8 

604±5 



24.5±1.3 
5. 72±0. 24* 
5.23±0. 25* 

8.8±1.0* 
0. 33±0.02* 
0.48±0.06* 

104±3.9 

613±4 



26. 5±2.3* 
6.17±0.3* 
5.65±0.3* 

8. 7±1.0* 
0.31±0.01* 
0. 55±0.05* 

106±4.0 

576±6 



t^gu ttt^w«m©4>aiBia©*tBawT*7C7Xfc^bT, p<o.os 



& \z > aski jyzrww7s t.ftmw? v x <z> jftSHStfr^ftiR * 
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^xn-^s^2r, mw.mm^mm, mtmrn^mmWi. te&zsmmmwv 
.^r- HM^^xn-^sig©— i at^^^-To m^^t, aski 

ASKl/^7^ h&£O^MwT^#XT\ ^felClWj^SliiinbfCo ^<Dm& 

^<Dnmti&<Dwmwffi.mz-o^T-b, ^fcm&snfo^ofc (aski/^t 

15 443±18 / um 2 TM> *HSWT/^> 445 ± 15^m 2 T&ofc)„ f&fB 

(TAC*M£bTVi&^) V^^UCjt^T^fb^iPbfco 

20 MwT^XT^b<*f3JIJbfcfr\ ASKl/y^T^h^^XT«> *t*nb&^ 
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ASK17^7frh ^glB4M^(n=4) TACia3Kn« S) TAC4M^(n=5) 



#a (g) 




30.4±0.4 


27. 1±0.8 


29.9±0.6t 


'i>fl!S* (mg) 




146±3 


193±13 


218±8* 


B$fiS (mg) 




152±4 


n. d. 


162±4t 


ffPUaS (mg) 




1470±50 


n. d. 


1310±50 






4.8 + 0.1 


7. 1±0.5 


7.3±0.2*t 


jWf/#asjt 




5.0±0. 1 


n. d. 


5.4±0.1 t 


ffF/#:a«Jt 




49 + 1 


n. d. 


44±1 




(mm) 


3. 63±0. 10 


3.76±0.09 


3.98±0. 11 1 




(mm) 


2.09±0.04 


2.24±0.07 


2.32±0. lit 




(%) 


42.4±2. 1 


40.5±1.1 


41.9±2. 1 1 




HJ!? (mm) 


0. 78±0.03 


1.00±0.07 


1. 1 ±0. 02* t . 




W- (mm) 


0.78±0.04 


0.91±0.03 


0.85±0.03 


>t>$& (beats/min) 


554±16 


548 ±24 


563±26 




ft 


iM4ii«(n=3) 


TAClM£Hn=4) 


TAC4®*£(n=4) 


#a (g) 




27.7±0.6 


26.2±0.2 


28.3±0.9 


jfrUSa* (mg) 




137±10 


182±9 


253±17*t 


s$aa (mg) 




143±7 


n.d. 


317±41* 


JfrHia* (mg) 




1360±90 


n. d. 


1350±140 






5.0±0.3 


6.9±0.3 


8.9±0.3*J 


B$/#afiit 




5.2±0. 2 


n. d. 


11. 1± 1. 1* 


fff/#aajt 




49±2 


n. d. 


47±3 




(mm) 


3. 76±0. 21 


3.64±0.08 


4.91±0.19*t 




(mm) 


2. 23±0. 24 


2. 22±0. 09 


4.01±0. 23* t 




(%) 


40.0±3. 5 


39.1±1.5 


18.5±2.1* t 




jlJP (mm) 


0.73±0.01 


0.92±0.04 


0.85±0.08t 




J¥ (mm) 


0. 67±0.07 


0.84±0.05 


0.79±0.02 


jOifi (beats/min) 


541±26 


541±16 


548 ±30 



fc*tLTP<0.05T?**i:fc£*U ttt, TAC©4iBM«©*HRWTTtf;*!C 
MbT, P<0.05 T!**£i**U ttt, TAC O 1 ilW«©IPI— ite^SlT 
^CMbt, P<0.05^*«)ilt^^-ro 
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-Sl!«tt©ffii«oT^t) e>tlfc^, ASK1/ y%yO hT^XT?^ fu 

fiR#fc$$v>T, j»wn*±|^jfti«jaBBfc^»fifc3WB«)&nfc^ aski/^ 

ASK17 y&7& bT^XKl&^TteU ifrS^ifrH©i£3Ra*je;i&fc: 
h WO 
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ifrOM^T^V-CKJ:, 6 ns«tt«l^«, -M (double 

product) iibTfi^^n^o LViKIEt>^fc« S»«WS*tftlilMT?^ 

ASKiy y97Vhwx t.ttmwF?V7> t*vmM-&mtm#> £>n&^ fcOR 

ai^3ffi«,ASKiy y^79 h^ai0.2±6.0mmHgTfeoT^MWT^108.2±2.8 
5 mmHg-e^ofc:. 'frffiteU ASK1/ V>77*J 582±10/min T^oT, 2tR8 

WT#, 559±24/minTSofe)o «S©lMX«» S»lft»*ilLftfcil 

51.3±5.7%~e$>D, ^MWTO 5 ?^^, 49.1±4.9%Tabofeo Ifc^oT, ASK1 

10 fco 

sjE^c^s-r^bf^Tfaaje-rs^fritjeT^s. -eoaajt^jg*, tac 

fflW42^©a»«n©ffi*«»**b<J|lllP**fc^ ASKl/ y*7^ h^r 

fcT?*»«:J6W:»» &n&^ofc(ASKiy viryO 

15 55.5±5.7mmHg > ra5D, 2*MWT/^ 57.3+4.6 mmHgT & o fc)o 
U ^ U > ^ fc* ** * 7# h - 9 sX) 

20 ilUC^^-SfcfeU, TUNEL7y*fe-f S^Jfflbfc. ASKiy^^T^h^ 1 ^ 

viT%, tunelbh£«bii&©»c, -r^^-fe, 7#h-^x«fflia©i!fc«» ASKiy 
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(ASKi^>A^SI<D?£M;fc<fc£7^ h-^>X(Dii) 

tt^SM^ASKi^ >A# &ftmi&]ke)WP&3\%m z. bfco 

20 Hoechst33258^-feT^>^, il* &fIS<a«N^ U V5P>^, 8>r>Hbbfc&^ 

^n^^ofeo Htf|3^#«^^l 0^bTMIB^MASKl^>A°^M 

^^^-Br-Si:, ^ifil£fr«*bfco 

&fc, H 2 0 2 ^^-r^>T#b-^£^^^)ASKl(D^tt^, ASKl/y^ 
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y ^-xU ^^ic&tt^ASKi^ >/i^K©fiH£&flliBb;/S:. HliDii^^fi 

15 ^(DASKl^A'^St^&'fb^b, TWL<Drt*)Vti** TACmW.(D2 

*-m*, ma^j;^me©ASKiy^^T^h^^x, ^^k> 

MLWsi:^©© 2 0^1 MM^wr^X J; Dfflffibfc^*^^ 

ASKi ?>n>7 nifim b < *£tt4b 2 n& £ t fimw 2 nfe » b b e. , aski 
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It. *©***H5BfcjftT. H5BB, ISlMiftflWI <£«) Sfc«TAC 
^-£&9,wr^X©'L«-^^^ 

5 jNK^p38©flHtfls*«i8«> e> n^o — ^ aski ;y#7'Vhwx <D>bmren~ 

f|i!l3nTV>fc. tot, U^U>^*>^Tte, ASKl©TSStH^t 

10 m±©j!iggijji 

2&g^\ ecu (nmwmmm^mm) ^mmmm^mommiz^x^m.^ 
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m * <d m m 

5 

2. HWF^© : W»feJ;tJ%*©^< £t>— #©fc*©ESrc»oT, ASKl^ 

10 3. <L^©f 8&^J:r;j&*© / >ft< tfe-^CfcfeClSltftoT, Dm, 
TRAF2, # ^^o- U >fe#feU >BMfcM*n, MKK3, MKK4, MKK6> MKK7-. 

&ASK1 mRNA©«K*a«"«^'»» ^^^BW^^tj-^ASBQjt^ 

20 

ASKl^>/^St©F^>h*#5V:735&4fc* irEASKlta^, ttV^z/ 
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10. to^© : W»S«fctf»*©4>&< <hfc-27©fca&©^©X* U-->^ 
^T?feot, ASKl*>/^K©eBU>&fc©E#&*i«£l'T, 

11. iW£©^Bfrfc<fctf?&#©4>fr< #<Z)fc«>©Eg£Stf>;*£ U— — >^ 
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12. >L^±<D^ffi&&z$mm<D!!>te< tb-jj<Dr£tb<Dmn<Dx? v——>tr 

5 

13. B&f3ASKl^>/\°#K£^f£teT£B^> Daxx, TRAF233 efc Z$$J )V^z z? 

10 14. ^©f^<fc^i©^< ife-^CfcfeOgiOX^ u-->^ 
^•e^t?T, ASKl^>A°^K^J;D^'l4{b$tl^ia-?(DP^^fg^<J:bT, 

15 15. BiffEASKl ^ > A° J| £ t> S'ft'fb £ *l<5 MKK3, MKK4, MKK6, 

MKK7, JNK&££Kp38MAPK/&^ 

20 SASKl^ >A^»(»tl^fi£IS#t-& £ &Z$mm<D'J>?2:< 

17. W^©TO*5J:^^(D^< t^—^^^T^oT, ASK1^>A° 
25 <D'pfc< hh— Jj<D%8ko 
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5 

10 20. >L^£©»r:£&T&^T, ^m^*5^^>ASKl^>A°^K(D^^— 
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